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 oamn Applications of AREPS
San Diego
Current operational uses Future operational uses

« Airborne & surface-based radar Homeland defense
probability of detection Border patrol communications

Satellite communications
assessment

ESM vulnerability

VHF/UHF communications
assessment

GPS jamming vulnerability

Strike & electronic
countermeasures assessment

TBM probability of detection

Early warning aircraft stationing

HF ground and sky-wave
communication / radar assessment
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AREPS Server Mode
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Syssief?:gggegrer
1. Runson a background server
Composable ForceNet 2. Uses COAMPS grid data from DAMPS

(Current Installs) 3. No AREPS operator intervention
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SPAWAR
Systems Center

San Diego
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System Legend
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Multiple emitters
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AREPS toolbar
FalconView display

<) FalconView - LIMITED DISTRIBUTION - west coast united states.thr x|
Flle Edit View Map Owerlay Tools Options Fawarites Help

palgy it

LEMOORE ©

s .'\.‘
_ - ; ‘I'| EEETERY
' ~_VORTACLY 1T
b\ | SHAFTER
Xt ,

<
w

& FUNDY

RAT! !lLlJ- EEREEL IENEE!

Radar in databae Radar not in database Mot Assessable by AREPS  Error |

._.—-"-'"._-—_‘h

Apply columns
v ves " Yes

X[ prtform | Radar

| Latdegy | Lon(Deg) [AntHt(f)AGL[ Target  |1stBng (“Tr
12

- -

¥ Coastal SurveFi er 4
¥ Coastal Surve Emitter 1
¥ Coastal Surve Emitter 3
¥ Coastal Surve Emitter 2

=]

36733018 121°56'23.6"W |30 Small boat
204" 120°29°53.7'W |40 Small boat
32°43'50.3'H 1M17¥13°01.2°W 60 Small boat
33°45'54.2'N  1M184E17.5'W 100 Small boat

&

o
v
/

‘.

" N
i i
lﬂf/ffmrmmm gt

iy

 Environment

celaiadaslig _l![lilllﬁlL:JLf.!_!L[l_ll“l

& 7 5\\'\\
Wy \rﬂﬁm\\\g‘\\\\'\

% Use AREPS environment file
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o. speed (kts)
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HF communications
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* Reads environment from a file created with
the environment program and ionospheric
data obtained via AREPS homepage.

» Reads terrain from DTED or a custom file.

Atmospheric Propagation Branch (2858) =

» Used to assess HF sky-wave
in both area and point-to-point
display

» Used to assess HF combined
sky-wave and ground-wave

» Propagation loss, electric field,
signal-to-noise, received power,
MUF,LUF,FOT, terrain masking.

HF Communication ground wave

HF-s/NidE): I

oo 100

Areps 3.3
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Env: persian_gulf

Lat: 314924 N

Lon: 117 1532 W
Bearing: 194°0000.61"T

o8 147
Range (km}
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HF lonosphere Raytrace

SPAWAR » Multiple azimuths, elevations,
Vemoiese. Communications & Radar and frequencies
rrrE izl * Ray display - elevation and azimuth
'-;-,E-HE'-__:%;:" Tl | » Plasma frequency contours in
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» Jones-Stephenson 3-D ionosphere
with geo-magnetic field

» Parameterized lonosphere Model
(PIM 1.7)

e Future

Atmospheric Propagation Branch (2858) e

Contours of F2 and E region

=loix|

International Reference lonosphere
User plug-ins T

Hops NN I
o 1 2 3 4 5 6
Transmitter: 15°12"34.99"N/ 155°11'03.62" W Date / Time: Sep 14, 2004 - 2250 (UCT)
Receer: 32°44'40.83"N 1 120°06'51.95"W
Bearing: 54°45'54.81" Range: 1,007.7 Km
22 4 Ordinaryray  + Extraordinary ray
400
20
0l
[] 611 1222 1833 2414 3056 .
Range (ki
nge (km) E 184 X
+
100 _EF ah 3+ &
2 by, st
[1] o 3t A
=20 s A W
= g 16 LR A
El 8 st
-100 1 | | | |
[] 611 1222 1833 2414 3056 P adt
Range (ian) 1 gasaaddl,, l‘f ﬁmﬁm@“ﬁ -
FEEE L VRS P
12 T T T T T T T 1 T T 1 T T 1
8 10 12 14 16 18 20 22 24 26 28 30
Frequency (MHz)

. APProved for Public Release



_v,

SPAWAR
Systems Center
San Diego

| AREPS - Raytrace Project

—Geographic Area

32 Latitude (Deg)

IW Longitude {Deg)
|9ll°— First bearing (“True}
|1ll°— Bearing increment (Deg)
|1— Humber of bearings

—Raytrace Parameters

150 Antenna height (ft} AGL

|-5 Minimum angle {Deg)
|5 Maximum angle (Deg)

200 Humber of rays

|10ll Ray smoothness

—Output Filker and Display Options

lm Optional output parameters
[ Minimum height ¢t

IW Maximum height (ft)

IF Maximum range (nmi}

v Display altitude errors |5llll. Height Ine (ft)

Atmospheric Propagation Branch (2858) e

Troposphere Raytrace
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—ftmogpheric Environment
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DTED data

Altitude errors
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Range / bearing dependent atmosphere

Optional internal data output -

angles, ranges, heights, times, etc.
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, Special Application - AREPS Pocket PC

SPAWAR
Systems Center

San Disgo Objective:

Provide an electro-magentic detection / counter
detection capability in a small but robust hardware
suite that will utilize real-time data such as wind,

& Arep 0 F () X
B Radar OComm F‘Iot Calculate

temperature, humidity and sea-surface temperature
Fadrs: |Threat 1 v|
Trats: |Sma|l buaat v|
15 [Tal<)  |1013  |P(mB) g0 [Rnglrm
16 [Ts02) w0 |wikis)  [a HECR) Res u I t

s0 [Rh(%) [0 [skd(R)  [s0  [PoD(w
W Kestrel  [vf] GRS

Detection range: 42.50 nmi

» Radar probability of detection

: 110

f 124
P 138
152 |
166 |

J 130 T e

=] | |
1] 10 20 20 40 50
Range [rmi)

e UHF/VHF communication assessment

» Standard (Ffactor) propagation model

* Naval Postgraduate School evaporation duct model

File ¥iew Help

» Specification of surface-based duct
* Full AREPS EM system database

* Plug-in Kestrel weather sensor for automatic
updates of surface environment conditions

* Plug-in GPS receiver to indicate current distance

Kestrel from emitter.
Weather « On-line (html format) help
Sensor
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